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PROBLEM TO BE SOLVED: To provided a projective lens by which the deterioration of the anisotropic imaging 
characteristic caused by the absorption of the illumination light can be Inhibited by performing the Initial adjustment 
so that a first direction (X direction) perpendicular to an optical axis and a second direction (Y direction) 
perpendicular to the optical axis and the first direction have the different imaging characteristics. 
SOLUTION: A wafer stage WST comprises an XY stage 18 movable on a base in the Y-axis direction as a scanning 
direction and an X-axis direction perpendicular to the Y-axis direction, and a Z stage 1 7 mounted on the XY stage 
1 8. In the initial adjustment of a projective optical system PL forming a scanning exposure device 1 00, the anistropic 
distortion is adjusted to be sorting manner. By performing the initial adjustment of the projective optical system PL to 
estimate and sorting the anistropic imaging characteristic by the absorption of the illumination light of the projective 
optical system PL, the deterioration of the exposure accuracy caused by the change of the anisotropic imaging 
characteristic can be suppressed. 
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757-5K3S. C©7t* (^Vl/XJSM^) 

I L©*SfS# (9 7%gg) », ^-7 3 7-5*3!® 

[0 0 3 6 ] CC-C, \s*i>)\>7vA^Yl\t, 2tt© 
liJKlT? -f > F £*©ja$tCSBB3ft/cWPJI£l*#@5g 

i^T^-O K 7{C«tO U??JVRZmW? SI&©X ') 
[003 7] U?*;PX^>K7£M0fc7fcmB. 

a>n/cu?- ^;wr©jiw^ i a RSp»%jHK-r s. 
[0038] frisks 9 ( 3 %mm v^wm 

*ILB. »-7 5 5-5-CK*J3ft. -fl/fi't/-* 
■fe>*6K:J:oTS#3*i4J:5{c&oT(r»5. C©-f 
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>r if l> - £ -fe 6 «:£ «3 b ? d> )i> R (c>FtT ZMMft 

6*>6©3fcfim-f*JiiMffli«ii2 itcttiftsnrt**. 
[0039] iwi2&f«5*x* i ob. «a-rsi8K* 

*»PL©JWW*»iRKJ:4«S«H*tt (ttJRg) ©g 
>f ; >-9-U>XR9. Jf0ftlf57-8. U^Jl/X? 

-r>K7*^orR-9r*te*©*BftttW"*-«. c© 

10 S«**x jr 1 0fe6©jftM*6±«IB&B2 1 Ktt 
*&3tir^S. frte. ^XMKftf^S'figJCO^TB. £ 

[0 04 0] S!rl2U5 v d';bXf— ^RST±fCBU?-^ 

mZ-imifibZ. *ttib%. KrFx+^vb— 

JdEE3S*JIH>6C£*i-efrS#. F, x+^vu-if^ 

20 [0 04 1 ] U?J;Wf-yRSTB, ^^©b^ 

ttS(54 1 (c J: 3 ft. im*S&<DXM I X 
*5!8Jfc)£^&PL©#ttAX{C-SS0 KSBttTffirt 
rfrJEOjOESlfil (ccfBYfJi^ifiji-r^) Kdr^x 

[0 04 2] lx9^;VXf—yRST©<igB. 
Ol/fi'JH/-ffM'>^rAK:j;-,TWifflnm 
~1 nmaT©»»»r«^IHH3tir*»). C©T* 
Ih> x f a #> 6 © u * £ ; b x t- - y r s T © fiigttfg 
30 B. £$[JS)gg2 l(caS6h. 3E*[Jai^g2 1 "CiJU? 
;bx -f - s? R S T ©<aSfS«tc8-5l 1/ * 

SP4 izftbxvrtAsz^-'jRsizmm?*. % 

fc. ^mY^f A<09iSMit. m» 

j£**iaiK 2W. *jtaE3?iaiKtt 1 hkw 6ti«. 

[0 04 3] «rBBUe***PL». U?-i';bX7 i -y 
RST©01tCfcttST#K:i2B3ft. ^©TtttAX 

mWft¥%<Dim I XCC-S) ©#|6)*JZ3ft#|»J<!:3 
nrt>4. C©J9S*3fe^PL«. CC-CttPMBf-U-b 
>h v i'^c^iBg<!:^5i i 5^||iiAX*|6]«:?So 

40 rflFfffifflBirEB3nfc1tSrft©u>xxp^> 

B9fS©t9:Kflf$. mifl/4 (*Sl»»l/5) * 

mmi ARififmztizt* cwrtyvRzmMMc 

mm±l LtCj;r) . S«j7fe^PL^UrU^^;UR 
©lel88^'^->©-g|5*5affl(C7 * h U^X h 355^3 

n/cm2^i ly-t:©>^7x/^w±^ci!i/^^g:^3ns„ 

10044] J/c. P LOftaWCB. BUfB© 

so ia<. tSftl$tttt£W»i 43&iRW6tirt»*. c©ig 



11 

mm&iE®ffi 1 4 i iyx b. *n*6^ssr«. 02 k 

Xxu^>KDF*9. «fS©ffi» (CCf«5o) ©U> 
Xf¥2 2. 2 3. 2 4, 2 5. 2 6©-e*l-e*i£. fx 
Vffl^Rci'WEm^ 2 7, 28. 29. 30. 314 

5fflM*l4l«aBMiBllBiLjU:»|f*5ffll,>6nri»6. BJ 
fBL->Xgf2 2. 23, 24. 25. 2 6B. Ztl?tl 

8. 29. 30. 3 iccj;-5r«jgfPP«:*fur3Mi-c 
3dtSn-Cl>*. C©fc&. ■&3o©E^T-2 7. 2 
8, 2 9. 3 0. 3 l©**l**i4tt£L"CKIWSC 
i{C«fcO. &U>Xg¥22, 2 3. 24. 2 5. 26* 

*I4ax*[6j (z^rifii) RvxYmocfrrzmnftic 

1 Ki-S-&m*©|g8iifi«. *H^©&g-lz>i»tJ: 

l,tb. wtsas5o#s«@eti-b> 

■9-. ifl*ffi5J;©#Jg|»^ft-fe>1J\ 'Jxyx>3-#, 
U— !f=F*BHf. «*©£ffl-fe>1*-*flit>4C£*ir* 
•So SU>XSf22. 23, 2 4, 2 5, 26Z1ffifi 

Ksas-r s c i #-c $ s j: -5 tc & -j r i> s . 
coo45] xmmmmv b, sar s «t 5 tc. jjbis 

&ftttffiiIMt8l 4 t. 5-3>©jRM. aftfljfctt 

H^lliE-r SJ:^{c/j:o-CteO. C ©te&ftttffiiBStf 
1 4iU>X3> 1-0-7 1 5 itCjroT, l/*?;l>R 

t*«K3*vCt,>S. C©ffifM^fiEggfcJ:Stg*Hte 
tiiE©£f*tt&i^{coi>rBf£Kl*jrr*. ccr, 

u > xgf©n«j-cte«^4*jiiE-r * & 

«WBIiE«H«14*«»ffl3*iri>5*s. C©&&«tt 

e*sow 4M»*rwc wit>. 

[0 046] ft*}. MWtIc I L t ItK r Fit->?l/ 

fiS5^4fflt^CiASflrS*J. F, i^i'Vlz-tf 
**fl§l>**a£K:B. C©^#^PUC<5yB3*lS 
U>X©ttMtt. ^Ttf^l^am^*!*. 
[0 04 7] laitCRO. MIB^XM^r-^wST 
B. ^FI3^©< - X_h*r^3S^rS] -c* 5 Y#;£[6] (01 

fcte^^,£s*[6j) &tfc*uci:£-f ■sxitWft (hi 

i. C©XYX^-i>l 8±CCiftCt6nfcZXf— J>1 
7i«r**-Ct,»i. 
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[0 04 8] XY^f-i>18tt. ISRHCB. 2'JKjtW- 

Bd*- ot^o^-^ltx y 2#7c£rsj 

KWfcStiii^KttoTit*). Z^t^-^17 
B. ^^©IBMrtSfcK <fc 0 ZftfflCCjffiaEH («*.« 

10 0ym©3Sffl) W:%mZt\Z>te->X^i>ifi, 01 
-CBCn6©2^7c¥ffi*-f , IBKlttflt3tfft£0T 
^x^K«l^g4 2 <!: 0TBR*S*va>$. 

[0 04 9] ZXf— V \ 7±(C^H^©>i;x^*;U^ 

10 -yi7±(CB. l/^^^Rac«aiB*9tJRPL*jijl 

0#8tt6*vC(,»S. C©fi8£*S-tz>-?2 0©tfcfflffiB 

[0 05 0] «f8BZXf--i?l 7 (BPS^x^w) ©X 
YBF«3©fifgB, ^^©^XMU-lf^fH^f-A 
tCj^-cmBSfcnm-l nmJyT©#»?tBr»l$fH« 

c© z p^ti->^7 : -A^6©zxf— t?i 7 
©taaewMBB. ±MflH»2itcjg6*i. i*u»^a2 

l-CBZX-f-^l 7©(4at»$6K:S'3C»r^x>'NKftl 
20 gg4 2£;ftLT t }x^W£XYffirtT{ia»-fS. 
[0 05 1 ] fcfc. >>x/Mx— tf^H->Xf-A©aifi 

*i*. 

[0052] sec. *iesfejfM©^aMs*8a 1 0 0 

?B. ^7i%©fi^»*tft^0"C«aK*¥*PLK-ft: 

ru-^^JbAF^j iC^) 1 2RO*^x^^--h7* 
(«T. r^x^AF^j il^) 1 9*5 
30 WLVhinXi,>Z„ 

[0 05 3] ^x^AFJjU 9£L/TB. ^x^WtcM 
»*>6«ffif-A4Mif^4JJS*f^«i 9ai, C© 
tttt tf- A© 1 ? x^Wffl* e>©jgw**S7t-r •S^t^ 
^ 1 9 b ^XMW©Z^[6]©{4g^HJ-r 

s»A«*«©i!iustaaK»ai**«ffli>6ti'r( f >5. c© 

■Jx^AF^l 9<tl/TB. 0I1AB#^¥8 -2 1 5 3 
[0054] */c. U^^;bAF^l 2B. U^-iUR 

©'< * - >hk: w»*» 6i*a k - a * jHwr 

40 S12ai, C©&me-A©U*?;Uffi*)>6©K*fefc 
««*r«»6361tjR 1 2 b 4*«*.fcHA**»©* 

B. U?d?;bR©A$->B©^|fiI XSO'^©ifi^© 
^©Z^fSj©{5ig?:*ltU-r.2)fcto©t©-C*-5o C© 
U^l'^AFJSl 2£t,T*>±iaq$&¥8-2 1531 

[005 5]%*$. A FJR& OTtt. «4A«3tSCCC|S?> 
T. 0H^B. ^x^ffi, U?^;l>ffi©Z{ig£ffi!!iJ-f £ 
50 ^H"^SiJ^^<!:^x^XBU5 i i';l'£©raR|?r@: 
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1 0 0 5 6 ] Etc. 490k^fll®j£SS9l^3tai 1 0 0 

B. «EHr>-9" (E2Hz>1f) . jflfi-fe^. Sffife> 
tf&£«*©fc©*g&WSt<i:ai-C*S. U*>Uv M« 
JMB**»4dO*jte«aW*»^4. fig. &g« 

"«r/h3i>4i*ji.6tis©-c. cct;«, 3 

6£LT«E-te>1>-£fa«-5fc©i-f ■*>. fib. 

B. A r F i + S/v U— !f9©Sjftfi©*%*jB 1 i b 

©Slffin - h ©tffttc J: rBg "3 ©US £ 4 <3 ff 

K£*f^fttt£{b*fflia..&fctf>K: > ^';^A^5t«* 

®Jr$*i/J\3i,»©T*SlE (^t >^F*J©fUI) *^fb 
LftJI6©IIHW$ttS{l36i^Sl» U ? C© 

«EE£tt&64l,». 

[0 057] frfeSA&tJtt/r. ^HfiKgJfi-CB, H 
(«T. BS rjMREj £i»5) s$Wiff.fe> 

•^3 6bt*sig:w6nrc>4. hitb, cfte>t*jmE 

•fe>-*3 6£L<T^3tiTt>Sfe©£-rs„ AME (± 
E©J^«Ev rt»E) ®XftKj:Sttffl$ttSft:©ttft 

[ o o 5 8 ] &*. jus*:!** p l g#©as. ss<a 

StttfA-tOtfteJCB. *#fe>-!J-3B£0T. fig, 

m&szftmx-zz-k^-vzm-tx, -e©tf-$M£Scc 
SBS-rSA«E^b{cJ:S^#tt^{b4|Bi«©imcc 
«fc0. as. SUBEfkccfcilSiiwtBEffcft^jbtiH 

[0 05 9] C©ffi. $gg&gJB©j£££8ftSa 1 0 
ortt. ■JiAWlog'/H, MMKcftS3tiA>FH 
*OT7^> hv-i'*^m-r-Sfc»©*77^i'X 

5. £!Wfflgg2 1TB. ^KttWrSjfeaBJtKifefi 

~iX7v ■( jf> \-jk*m*x*? x^w±©r? -m> h 

•^-^©fifilftmSrtfl^ C©j)||llfeS(Ci'3Htl/? 
fJWHWW 1 ZKWx^BIMHU 2 (c«t •) u*** 
R£?X^W£©&g£fo# (7^-fy>h) *tf9<fc 
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C 0 0 6 0 ] «K. *XNftM©jE£aKXIGK 1 0 0 

*;I/R©j63£frl»l (Ytt^lfil) K*tt,TffitSdf|6j (X 
Kft**l*I***S*7WI5 (X'j -7 htt) ©AH 
9J®igI ARX\s*f)l>Rifi!m£tl. \s*i?)l>RttS 

jm*c-Y-mK.x&v, xi££ sna. 

JRHtmi AR (*&tt*tlAX4«H-») tt&££ 

^*PL*^Lr^x^w±KfflK3ti. mmmiA 

io AJWftSSft*. ^x^w«u?^;uRitiffiIS:i|sSOT 
«fc*Sfc«E>. -Ji^WBiSKV, ©#[Sj£«£*f#fi 
( + Y*[6j) &CU5^;bR{cpJ#!LraSV, f^23 

TV*. C©SiS*©K©. Ufi'^Ri'^iAW, 
r&to£U5^;l/*f--i;RST£9x^X7 u --i 5 WS 

f»Hg2 lJCJc-5-C. EI»c!iaB***PL©lt/MS 
*KfcDfcaaUfcV, /V, (= 1/4XB1/5) r 

HW^S6$*i5«fc^«:&-ot:*jf) > u^i»;UR©Ajr- 

20 >®^©Ajf->*i^j:^w±©'>3 » hgg^LBciElI 
KM'NE93tl&. *fc» + » nciK 

J:9 U?*;l/R±©^£->Mi*£ffi«?83tt. 

* ;W R ©; < * - >$gii©£®# $ W±tc jg#i£3? 3 

[006 1 ] Sfc. ±8B©**B**K. -^x^AFJR 

i9. \y9i>)iK¥^\2(D^mmmcm^x^ 

fJURO^'if-^lii^x/NW^lli^K^JfiPL 
IB!flgg4 2£/J-LTZ*r-y 1 7*szifi^rrfi](c|g|!) 

30 $IJSP$n. 7*-*7*ffiiE#!!tT<*ftS„ **». C©7 

* - *^HiEK:-3ir>r feKtcaar*. 

[006 2] *Jt^^£SSS£fW 1 0 0 TB. 
±8B©J:5&^x^W±©i/3 i. \-mmctttZi££& 

*2^^(4H^©X f - y f > yftff i *m <0 ji L tf 5 C 
i«c«J; 0 . Xf-^-7>F^ + t >*5^©iS*^f 
ton. ^x^W±©±-> 3 hffl&K.\s9-tr)Wi#-^ 
&timZtiZ£'ilctj:vXl,>&. 

[0063] ^{C, jt3@U|^B 1 0 0 (CfetfS7 * 
40 -*^MiEK-3l>-C«Wr4. ST. »K**»PLB 

[0064] ST. U5 : 'i'Jl'R£'?x^W©W9:H^;& 

[006 5 ] T^cto^. JJf£©tHHfflv-**raa»ftfc 
ItS'Jffl ^JP* U?- ^JP^^-^R S T©3TS©iiBlT 
tCgtSLTZ^f— ^ 1 7*Z#|6j;RO'XXBY:fr|6j«: 

so 3n/c^x^w±tcKw-s„ ^tc, cw^x^w?:* 
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*SRSfOU?^;UAF3R1 2, "?X^A FS 1 9 <Dffl* 

**ti*ti©A Fmm&st »; octets 

{trWi-rsciifts. io 
C0 06 6 ] tt*. «ss?ras*tt7*-*xmccj: 

[ o o 6 7 ] * ox % msi<DiE&m%mc. smmek 

2 1Ttt, U**;UAF»1 2i->x^AF 1 9i© 

ffi##±» o /c^n^n© a f aaMiaa* & £n l & c > 

foicmshfflfflTZo c<o&5fci,xy *~**<DWtiEifi 

z,Wz, fWB£**ML£T5 4, :7*-#X^&A 
Ftt. 

A F = R z XML 2 -Wz ( 1 ) 

£*l£ftS e AF^OittSi^CCZX^-^l 7*Z 

Fp«[S5 — Kfpi| ( XAP I |( + KfpoI>T^A 

>K16fel! 

: Mlt 



* +CC Z«W|fl«c 1 0 u m-rtitc £ f * i . W&tlWfi 
0. 2 5{g (l/4ffif) i^Wfflrttl 0 am 

x(l/4)' =0. 62 5/Lim©^ffii^or^h 

COm, SiHfaK'Jx^WfcZffcfrlSlfCO. 62 5 
ym^ftStfSCi. Tttfefctfiaa (1) Wz = 
0. 62 5 jzm<t&SJ:5tC-racirAF*0<tf S 

«ocimi. 49ft SMB*^ PL 
i/4teKIKt3*i*t>©rtt&<. SJ£fS¥©2ili£ 

•5. 

[ 0 0 6 9 ] *aE0Efb4>JiWiiaRJRft £OSH 

EtCO^Tifi^S. C©B#«i)fa©^ (1) £S£5gL/c 
5te£ (2) illicit, JMBfeWRPLB*©?* 

AF = FL + Rz XML 1 -Wz (2) 

[0 07 0] ±12 (2) SK*»l>T. FLI*. SUffiJ: 9 

[007 1 ] JfcK. JbE? *-**£ft*£fcttlBJfc¥ 

[0072] <*StBSEfc«:<l:4tS*l$ttiE{b> *r. 

CD ^EgEfbK«fcS7*-#*^{bF,, es5 tt. #5$ 
(3) Ka-^rjma-j-*. 

[0073] 



CCT, 

Krpi a 

Kf POUT 

AP„ 

AP.„ 

[ 0 0 7 4 ] iiacortmE. ttftEEStfttefca?*-* 



Po.T (3) 

[0 07 5J±iB7*-ax<fc|f«©^CCJ:9. fife© 

aaE<fc«:j:saiB}i6*3RPLa#©is«»fiat{fctt. * 

a (4) (cs-3t»r#a-j-sci*JrSfS. 

[0076] 

[ftl] 



Fpress 




Kfpin 




Kfpout 


CUpresq 




KcUPIN 




Kcupout 


Mpress 




Kmpin 


■ APlN+ 


Kmpout 

• 


DpRE3S 








Kdpin 


KOPOLTT 


COpress 




Kcopin 




Kcopout 


SApress 




KSAPIN 




K8APOUT 



OUT 



(4) 



[0 07 7] CCV 



50 COp„ ES5 :*«E0C^b«:J:S3viRiaE^b 
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SAp. ESS :*fSE3MUc&&1ffitl!lgg.ib **>ttS. 

±S (4) tp©&MEE£{biC t fc*g{b$tt. * [0 0 8 1 ] £»gI2 1 T«. M«S-fe>^ 

*H«{c«ti)*«)Tfea<. *St>B£Rft(c£lE£X 2 0*J«K3i6 : 5 s *PL©ST«:*««fc5tC'>x^^^- 

ffcStfT^flJLTfcfil*. S^WSTt»r*. fcfc. £$«Sg2 1"C«»1 

[ 0 0 7 8 ] *^St^Slt?B. 5fc«CSil?BOfc«t:5fc:. ft ^SL-tUf^JWf'-i/RSTi'ix^Xf-yW 

f^&PLCftgp. ^aJ(C«E-fe>lr-3 6 a. 3 6b ST«|g|BOS36&RC^-CSXS»nO%^&Mmi 

***i-eti»w. c*icc#j£i,Trt»£Karc8fl«M»K: 2 o©a*so''r>7-yu-$-b>-9-6(DUi* i 

Ort^raBE#a»-J-Si**rniaLJbWlij||t>J:5ft D. HWa^SMiE KifiCfcJiaitfiQ. © 

6#>-#©itifft:tt-C£ 9 10 ffi. SDtCtiKWjfirS-Of-yu-f-fe^eoffl* 

[0079] <jiB^!RiU{c«fcSiS«#ttiEft) *{cjh i, *y*»/rtfceiM-s. -j-ttbt. mi«q 0 . a 

[0 08 0]«*K:ttfflT*U^J';l'R*U^i'^f [0 08 2 1 c©J:9WWifBllt. ±M8$IB2i'? 

-^RSTKlfttLfctfarc. U***:/9<f>F7*» UBXtcft&oTjttT LTfc< . *or. HI£©3i#B$ 

MW&tt (ISPftN. A. ^t-l/>^7Ti'*a CCttU?^;l/R©^SflS{c|£i;-CfBteortet»fcflSW 

ffl) «Kxr«noKSicse-r«. c©mw^©s: so, <t -< 6 ©hwji, , so's* 

je». ±nwai2 sib#*jrpl i»©4>?^i/-jns>!7-6©ttWjii cca-^-c. * 

©Hffi©ftBCcKtt6ttfc^^©l8P«D#i8SS3;h ©B$©TOSQ, (5) tetter HtHU 

HPftN. a. a^ssn, ^277-rr^ u>x4© 20 yew.$w$tmc&m-t & 

mmmicm h iKtcym^mmmM *> «± c o o 8 3 ] 

Q, =Q, xl, /I, (5) 

c©3$ (5) (cj:5±, jyf-yu-z-k^-femtb TtMMMXtRcm^m&bottifiibBm** 

4ttWcftffltrt,>5©t?. >*1 0©ffi^V„.RD>V>f-^U-5?H2>1f6©ffi^ 

[0084] &*$. ±<ommvit. wwmtbxmi 30 k«3hz>-!m o©ntf>v BOl aeH^yi,-**;, 

©S^©MH^^#T-CM*fS42>^2 0©m**mO im* I U**JUR©£«feBK:|fcCfc|«ft£ L 

ii&fc©£l/fc#. «*tflBW«-b>lf2 0©«Ftt«:J: T. >*»;rt{cEtl3tiS. Wc. ±*iJiJ«S2 IT 

9fe##IWnt/tL*5J:5&JiaH:tt, ^bk%©nd ». -fx^xf— ^wST^|g«ior^S$nfc©JSIt 

'■f***JISW3lW±«:«R»KAn«tt£l/r]B!!S* $R t ©5Wg*aK***PLirF«:*»0r. ±K 

a*saw«:«bfcLfejBijii*frTr. ±E©w«f«i* ^isiskcut. J5*f$-iz>it-i o©m#v L ,. sov> 

*fr*.ttm». [0 086] C©<fc 5 &#flfl3K&. £$lJ8Pg|g2 1 T 

[0 08 5] ;xtc. miKm&t&ZVx/sBMmR, iSStftlCftSL-jXmfi bTfc<„ ^LT. H^©^*B$ 

©ws#ffiK-3i>rttwr5. sr. •jiA^f-yw w tcKurtfrRom&tixtc&cxnmbxto^ttmi 

ST±tc|!tfti©SW$R H . SI^Rl ZZti^ivgf $-fe>-9"©Hl^i-('>f-yu~$-fe>if©tti^. StfS 

£2ft©£|fl£ (?Hw) £i&af£. ^CC. ±j$0/c >B$©JKW$-fe>lM OOHi^V, £Y>fVu~$-te 

JfflW36Ba»E4HttK:. ±ffl0&82 im HBg©S >1f6©UtfJ I , tcS-3t>r. 9*^S»$R, £. & 

7£B#i|5l-K:S*^# ;UR. U^^l^-O St (6) KSrJOTJWHU HWJWJROIHIttCftWj- 

K7. ra^ft) 9x/N^f--j/WST*Sg S 

»l/-C«M3tifc©S«*R, ©SS«i*!SaK**5fiP [0 087 ] 

LttTCC^ft-rSo ^{C. i»HS2 1 T«*« 1 * [ft 2 ] 
^il/tuf9;M7 i -yRSTi^iA^f--yws 



(11) 
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Rw= Rh-R L xVi + VhxR l -V,xR h 
Vh-Vl Vh-Vl 

Vh=V ho xJL 
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(6) 



V L = V u x 



I, 



L0 



[0 088] C ©S ( 6 ) -<>r^U-*-b 
>if6©tfi;tyt£fm{c&fflLrt,>.&©-c. ftigi©^ 

[0088] JHIB*!»jRtCj:S7*-*XO«{t 



* f>ftfcJS3«Q a . 9x»5M*R. (7) f 

[0090] 
[»3] 



HEAT 



I 

k"l 



HEATk 




+ C FHk *a + OF*R w )*Q, xjl 



(7) 




[009 1 ] CC-C. 

a t : wmy&skWicz hv*- 1> ^imnmm 

F„ e .tk :JHW3l6!RiRK:J:*l^SillAt|ir©7*-/7^a 
<b©B$£tfcT,«»a# 

QT^fRft 30 

[0 09 2] ±IBS ( 7 ) ©tf^HH&tt. J$#JS£A 
©«©^{Cft-5Tt,>S. fete. *f\>HW»tCHOTttg: 

UrtMHtawbt orJWi**T«:ri^wc j: o mum 40 

#>£J:5&6«:. A^|BIS© J &f t -»H»»*»fflO'rfc 
fin. *fc. >>x^SM*ttfftta9«lt*A«3i<. S 

1 <* 9 **HB*ii83£$ftSCt ^-©jMtc^x 
a F lciJ:9'JvSl>fl#MCSti&. fete. fi^»JR 



[0 0 9 3 ] ±M&7 *-i3ZtmMk<D$&tcJ:*)> fife© 

a<b*9t«-r4ci*fct5. ftt*j%. 

CU„ E . T :im%ftiDUcj:&lkjBfl[aS{b 
M„ EAT :M«©iK«:j:*{g«b 

CO BEAT :JB?|**jR«:j:43viRiaE{b 
SA NEAT : MW3fc»JRCCJ:SgcffliK^{b 

±se (7) ^.tmm>^f)mmicm^xn^t 

[0 094] fete. ±jfiL/fc7*-*Xr«l^iItlSI 

ft©tt»{CB 1 MHlX 1 fflf+#fe C £ P>tlZ> 
or. «*3tianittK:j£i;T»lSfli«Ftt»«:jBia*iR 
tt©*f*iuWR*SQii/r«>Ai>. iaaitijftat2fflx 

©MflbPftft. 

[009 5] &<C, &J£fc3^ P L ©H3£*t**fe 6 iffiS 
©*Sfc#t*. HftttfU*:?*-*;*. MBNA. <S*. 
r * h - S/« >. 3 viRM. J$ffiJKg©ffiiE7>i£Ko 

[o o 9 6 ] sr. fflmnso&rg-?. ^«#i4jiiE« 

fill 4£$)£-f£5ffl©l/>Xg¥2 2~2 6£lM-3o 
— > 3 >. nviR^. »ffiiRM©6«S©IS«#tt(CO 



(12) 
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F 




Cu 


Cl2 Cl3 Cl4 Cl5~ 


CU 




C21 


C£2 C23 C24 C26 


M 




C31 


Ca2 C33 C34 C35 


D 






Caz C43 C44 C45 


CO 






C52 C53 C54 C55 


SA 




Cei 


Cg2 Ces Ce4 Ces 



* [009 7] 
[«4] 



22 



(8) 



CO 09 8] CCT, G, -G, }S5<i©U>X|¥2 2 XSfc? 

itff-c*»r tat,». [oioo] 
[0099] ±ie (8) aoiiat*. cng-c^i^o* [$5] 



(9) -cusft* 



"F 




Fpress 




Fheat 


CU 




CUpress 




CUheat 


M 




M PRESS 


4- 


Mheat 


D 




Dpresq 




Dheat 


CO 




COpress 




COheat 


SA 




SApress 




SAheat 



(9) 



G 4 



[o 1 0 1 ] *or. ±E©is««Fffie{tflMttort. 7 ! 
■xm&mm. mum.) tzm^xx, do) -c^sh* 

G. I C21 Cas C23 C24 Ca6 

G. C31 C32 C33 Cs4 C35 

C41 C42 C43 C44 C46 
Cei Cs2 C53 C54 C55 
Cei Cea Ce 3 Cb4 Ces 

[0 10 3] *0T. JbSi (10) £ffl(,>*C£(Ccfc9. 

^ss^sr. c©as^a^*»i<>-csu>x^©ig 

t&S£3fci&, C©|gStl»(CJrt;DrSU>XS¥2 2-2 6 
tmmzctu:**). f^h^ 3 >, 40 



s 5 7c 1 &3BH,iist*4-cs. 

[0102] 
[»6] 
Clf 
M 

D (10) 

CO 
SA_ 

[0 1 04] ±BS (10) -C7*-*X?:^<©«, fft 
[0105] ±K5«H©ISfll»ttftliliE-r«fc«>K. 

5 <i© u > xmmn uc c 4 tc «t 0 wfpfflwccififtr 

57*-*^{b4FGi-T*i > FGtt. (ll) 
©<fc5tc*H*.S„ 

[0 106] 

C»7] 



(13) 
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24 



FG = [Cn C12 C13 Ci4 Cib] 



F L = F + FG (12) 10 

tti%. COFL4, m&LttjZ (2) OZXf- i>\ 
7fC<fcS7:t~#x*fijE©5$K:ttAU AF&O ttt6 
i^CCZXr- y 1 7*ZlbEfiSl{C«IW4Ci'P. U 

•5. 

[ 0 1 0 8 ] 7&®0im<Djle£3m%S8t 1 0 0 

mmx^msimmumm^tmtmiEirmc 

[0 l 0 9] *r. flSW*tRHX«:j:-,rmi^L/fcfiE*p(I 
<«T. ffiSJ: rjBKJtqsjRPL' j © 

g^ttte&fttta^brss****. s*ttM»«Ftt 
*•*■*©?. *i&>m+mmt.iix#i'$ * > 3 > 

KJ: ifls-CSS. C©B#, #jljgj$t§©76$ 
SKjfcgBl 0 0©^i^Xf--i/WST©ftAjIS> 
1 ©£*Mg. S^x^W{C^$nSUi>X h 

!»g&£Ka^<,>T.«!£?*ssfc**ux*;i/¥£ft 

mtitmtbz. 30 
[0110] ±aoiafcxtt*^i/5 * u— > 3 >tcj: 

iUT. 03fti*;?*x6J;Mc: > RA©3x 

tLrc©/So*as*^E&is> (x#[Sj) ©a -ass 

**A» jSO*a5jt3t&fi|©B-B«**»B4l/. M 

40 

[0 111] C©l$©*#tef -f*h-3/H>*«H± 
©^-(> hf^Dy H-/cfe©*S|a4-C** 0 C©04 

tcte^r. ttttiSftft. TtttoUXMpfrb (ccrtt. 

*o*scti{c-aL/T^s«>©i-r5) *>6©H5fst. is 

Wttf-f ah- 5/a>r*»). f4A-C©«#*5»»CC 

2tf Ste^bccffl^-r*. c©S4*i6BJ6^^J;'5 

&SC 

[0 1 1 2 ] Cft£MMLfcU>;?8f2 2~2 6©ffl£ 50 



(1 1) 



6 J 

I RA©?x^W±'MD&i*& > TfcfefcWIHIWI I A 
JR0J£©ft«{fttC I A" CfcSfC^bfSJ^&T* 
h-->3>±fc£. CCT, S3ilD««:|iiA~C 

A-c»flS**qgE*nri>43W. j£3B&i*i©tlB. cr 

[o 1 1 3] *cr. *mmm.<Mam#ikP l-c 
5(c. •*•&*>*. sae^*PL©i!n)twB5tt:*ji>r. 

MW^tRjRiTKMM^ I RA©^x^W±^©taK 

i a a® 7 (a) ttucfgrciss 
^e.-r6Lrte<) ©•?**. aiai&wRPL 

*«fltr Sffi*© 1 ftX(J:«&1*© U >Xx p > > h cc 
»f3E©api*iH/. *ti6*ifi*^t>«rs-D|uiu 
T> mi (A) GCTj^ftSJ^Sr-f-f *h—>3>#£ 

[0 114] C<D£'il l Cb-Cfi)%immm2tltc®&%; 

jWWEsnyfca-ctt. kp^i ra©^x^w±^© 

-rJ5cfcfe«*«tt I A*i07 (B) K^SftS 

[01 15] a7 (a), (b) tcM&r&wm?4 

>3>£. 04 •&«i±©^'(>h-C7- 
D v 08 (A) . (B) ©J^CC&S. C*l 

6©0{cfcl,>T, $fttt#>& -r*to^3KI4^C> (cc 
TB. *0*icnK:-gcL/rC^4>©<!;-r-5) #>6©ffi 
Ht. SUttf^Xh-: ^3>-C*i), WA~C©«**i 

flWiK»-r s««C{btcffla-r*. s>r»L/c06tf©B 

tt±©^$^b*bitfc«^(C. 08 (A) (DWSm 
*«:*»»S*IB©«*©r6 0«*-b/2il/T4»< 
Cit?. 08 (B) ©mMmJKftCC*sttSNB±©ffi 

[ 0 1 1 6 ] C©J: 5 (c49dk^M©j£XSW(^ai 1 

oo^(5-r6t9^^^PL-c«, tnmmE<c«5i,»r 
M^ttf 1 ^ x h 3 >*i^o ^wtcsass nr c^© 

©ftSffi!4J:bl8W (fi£*©iS^U>X) o*»{c»i4 
[0 1 17]*K. S^tt7*-*^©ffliECCOCir^ 



(14) 

25 

[0118] 5fe{c{K*aHS©WCIIi9ILfcJ:9K:. El 1 

sfcTssnsj^fc, \s*9frR±<Djmmwi ar© 

H^' * - > 4 V A $ - * - >£ ftftgffl 

4 . ffl®mmwm%-fifaicM&^MViv$> i> c 4 (Cjg 
HOT^ra&I^SiPL' ©«*tto«il»W{CiB io 
HLr. 01 8lCm2t\Z>£5t,c, 

t0 119]*ct. *!OBBffl©l8JB#¥3RPLT? 
ie©-k>*-7X©f6£MF CE £. WlgCCfcOTjg 

3>4l5lfilKi2>$-r^©g^fii (fcgffi) 
flHMr£©r&*. Tfcfcfc. H9(C7j*3*iS,J:5{c. 20 
V^*->^ h7*-*^ffi©^*J. H^£->^* 
F„/2«W«tlB***PL«:ifiH 
■<c&SJ:9&. *J*il«*ffo-Cl»5©T**. 

[0 120]&*j. cc-c«H2>*-T^©*{cot,»r 

!5iWL/fc*5 > J|7Sitt7*-*XttaiB**3RPL©*'C> 

©*rBft<MTO^ffl{c?s-5-c^fr^5©r > 

ffiWm«^ffi5:#lSL/fc±-C^-$->^[6j?li©<X h 7 

[0121] W±KWLfc«fc5K:, ^HJI^tCfcS 30 
4 . fMB#£S P L ©JHfH#!lM!HCj@H-r 5 H^ttlS® 

!|$tt^b*^wfi«j{c^cc-rsci3&ir#s©T. 
fas««Ftt^tcciBH-j-s«*flitt©3Wb*+»(cai« 

[0122] ±a?t/c» 1 ©xmbbstc, 

P L ©MH^^iRiRtc J: * A£tti£M$tt&? ffi o rig 0 
#tt4ft£<fc^c. &IJ3£^PL©M833g*fT&5 

c i jet 5 , H^sttKMnaeftKaen- * s#*sg© 

s«to*»r»^i/fc»). ^i^©s*t^*5i®o^< 1 0 
^itur&stifc©*!. ^©3l2©nj6^»-c*s. 

[0123] fft2©Jtf|£ft) &tc. *^P©^2© 
£itiftft&. HiOJca-^orsiWJ-i. cct, *S 
2©*J6J|5.«©$|g«^« % ttttL^lO&MMI 

twlr*o. ±M8psk2 i©«mb#j!&*©»?* 

«Tfc*rt»Ttt. C©jS**'C*:ttWrS. £ 50 
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tc, JJ3» 1 ©H*fi»!»<bll-« 0 < «|s]3?©fllfi$SI5# 

{cot>r«. R-©«p#%fflt<>-5 4>©4i'S. *yt. c 
crii, ifjai^g2 i#. mi7zuzvy-%.am2 7 

[0 1 2 4 ] jar. BfjetsflRcfi^wKW-r* u** 
$ - >©K3f ©^©0 l^ot, y-omwm'pK.i 
u-cbi 1 0 (cS-^-csMrrs. c©nio©7o-^ 

♦ - hT*©(^ U**;UX^-5/RST± 

5 -f >IHB9©Bf3e©Wfllfl9l*J||7 l/fettA-CftS. 

i*-»j»©t)!i)tMBRo«arrss/a » 
E^©i&2#9>*©fiJ8Mi«. 4i«: ro j 4j&o-c 
t,>*k©4-f*„ *fc. K*^©Httft©8gg3&?$ 
PL©gi#tt (m^*t^©*s»!RFttRo'^tt©fe« 
^JMKiSh. *ft*ft©ttWBiwai or* 
a^©^*';F*3{cfa«[3n-c^st©4r-5. */t. 7 

v hkb-Ctt. BfJ£©»Ml!WK£3ft 

■a>*fc©4-rs. 

[0 125] ST. Xf?yi0 2(Ctjl>t, £x^£ 
&£?t5. C©3x^£8SW\ #1 6©*§ 

WS T±©*H5W>$x^*»i* UMKc J: ^Xftbti 
Z. 1IU ltScgO^x^WOS^toRSKCB, -5x^* 
;i/^©-?x^w©a- F©»tffrbti&. 
[0126] &©*?■? 71 04lC*Jl>t, Si 
*tl-f>fy»F (m-m + 1) fS. StoT, 1 
tXB©^x^W©S*©^(CB, m(C ri j tf&gStt 

[0 1 2 7 ] /XO^f 7 0 6-C> 3x/nT^.x> 

h^tf^. MftWKti. ^x^xf--ywsT*^x^ 
l®ft«g4 2*/M/TXY2^7C*f6j^li)L/00. * 

EI^©t 7 y > h ^^fflt^r ^ x^w±©a^@^f k 

BfiKStlfc^-^T^^^^hv-^Offig^m^fT 

^. *©ttmis»3&»i5 «>»x^w©iaeaaf Wvtiattt 

HJU/cSt. ^(ct/x^f-^WST^^x/NlBBjg 
g4 2^C/rXY2^7c^(6]{C^86b-3-o, ^H^© 

*©fiMM«tt*m>. cc^Wigll^fflc^t:, MX.B1$ 
^Bg6 1 - 4 4 4 2 9-^«ccifl^$n5S/ha*a* 
ffl^fcttH-SIJKc «fc f) -i;x^w±©-> a ^ h£«©syj 

[0128] XSDX^VT'l 0 87. !2iJ^*PL© 
«*ttlS*«tt««<fc*JBfje©0 *(,»!!. -TtttofeltS 
IEHF , 3-C**^S*>?r#iJ»r-r'2>. JHHftB©9x<"W© 
SS^M^StrCCB. *?cl9U*^ P L ©M^!(ttt©H-SiJ 

#s»6stir*»6r. >*yrt(cttais»i$tt©i!nj(jiB 
*j|attssti"C(,>5©'c > c©^f-f vi ostcfewsw 
K«a«Ki*e3ti. xf-^i Mtcsff-r*. c© 
xr-^i 14-csi. iftfK^s p l Qm&zmm®. 



(15) 

27 

<ffli<DffilEZmfttZ>. bfob, SfllttBOfx^W© 

SftT^S©?. SHBKB<5l60WEBtft>*i5Ci<t 
<. &©Xf u ?7 , l 16 Kit*, i'a Fi^iW 
0i*©®2#9>*K: l"l j (n«-l) fc&. 

xf-^i is ccjiA,-c±iHX7- v y\06 -c&ztitc 

J&n#@ (CCCB. 1#B) » H««©ttiBffi 

«£gfc-e-©n#@©~>3 v YfflmDm,Jt<Dtctb<DT& : & 

[0 12 9]&©Xf?7 , 120rB. isi**:/*© io 
ftf^Hiim. 02 #•?>£©#•}> Hiln#£fck: 

r i j r*s*s**«iBfrs. »itta©$x^w© 

»lfH» hK*fr*JI*3Wrbti*4fiHC«. C©« 
Br#pf5£3ft. Xir v 7* 1 2 2 «CjiA,-Cl&2 7*a-fe?1f 
fc»U-CfHIIPIW©JB^*#it*. CftJCiO. 02 7 

cns»?Kj:g. »lB#**PL©i6*»tt (HKKft 

©«»»ttSOf||*tt«««ftt) ©MtXDIHHiPPIttS 

ft. fr£i9nAt©nHB-7ftttft49tt«wttdn k 
•;rt©»is»»tt©ii*Ji*nBA t nKJaareti*. c 

©0 2 7 a -b ? U-(c <fc *tiHfttttt©ftt({t;K. 0 1 7'n -fe 20 
? * 6 SIHMtT ©J§jn*«?* 6 ft S £ r« 0 
ill/iffcftS. 

[ 0 1 3 0 ] c cr. 02 7"cHz ?U-B. fcaSTSXf- 
»712 4©£4WW«. -f >f-^U-*H2>tf6© 
&t)iW0&&> 5fcKWJIOfcJ:S(CLriM41Qi * 
SWC««>. C©MWfiQ, Sfflltt^iRfc 

mmbftmiommBmp-ciiimLtLMQv&z. * 

fc. S*ttlS«!|$tt©^tS©ffW («-») B-0H4 0 30 

T&©J:5K:firfoftS. 

C0131] ccttt. A^tttSM$tt©^tS©ff]| 

sskom, fr^i/^i©nm®iiB]«ccg^tt 

7*-#X (-fe>*-7X) *»»)±SfrlttWr*. C 

ft6©a*ttffi*Btt©^ttt. «*wfc«, fraiLfc 
fiu -e©gt®©-?>o^{ci^^g-rs„ -r&fc 40 

X h^t-^XIiH^'^-XX f-7*-#Xffli£ 
]J!<» tcWHt-TS. Zbr. JJB-CtfftLfcjtaWiaii* 
tf^ogf^toi^ssif •< x h -»>3 >©g 

[0 13 2]^f-;7 , 124ttt, f©nig(C 50 
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CCB1#@) ©^>3 v H»l/?^JbR0Aii-> 

*mmz>ic#>. 5fcKs«80fc*aER*%tf 5. c©£ 

fiMFS19. U^^AFSl 2© 

Sffi i * hmb#£* p l K n o r 3ft® £ & 2. «t 5 cc •> * 

^»B«iB4 2*^0rZXf i -S?l 7 Z ¥fc&fS]{C|g 

[0133] ±12X7" ? 7" 1 2 4 &Cfctt£j£gg5)fc©i|sfc 
7«. » 7*1 2 6fC&&?. iiflail,fc0 2 
4W>i"J^I- (n<-n+l) Mc&, Xt-?71 
28{CjtA,T?. 02 #•}>£©#'?> H8n*i>?x^W 
±©^>3 v h^!N«fc«3^:#l>*>5*>%«»fr4. 01 
il©->3-; h©j£3S8^#fc7 0fcB*jS'Ctt. 
COfiltKBSjeSftX^-v^l 1 8KHI3. ±IBXf-y 
7-1 1 8-Xt-?71 2 8©A94Wr«tl0iE1-. fx 
^W±©02#S©->3 v HJtK©S36fCBRl/TB. X 
7-77-120 ©WW ttflKcgjes ft. Xt" 9 7 1 1 8 - 
12 0-1 24-M 26-128©JU-7*l«|i)ig§ft 

[0 134] C©J:^(CLr, ^XAWioS^f© 
i'>r; h (CCfB. N~>s y \-tt&) <DR%&fe 
JTZt. Xf-97'1 28©«tK*t^3ft. Xf-97* 

1 3 OtCii*. ^%<J>mim$!l (CCTttMtScif *) 
© ^ i^W©S7&5J»7 0 fc*>5*>* . 0 1 * > ^ © 
27 9 > h fflm*iMW±-C* 5*»S*>4 WKf S C i CC =t 
0. fiJK-rS. »ltScB©«>i^W©«*«J»7l/A:l* 
jftTB. a*SKC©«»fBS5ESftS©-C t Xf^^l 
0 2 (eg? 0 . ±ieteffi • «»T?:i^ 0 jgr . 
[0135] 2tJ(ife(»©'5x^W©R3fe{C|Sl/rB. 

S27CH2 JSj^Tfe^ P L ©6»1$tt©ff 91 

#$te3ft-a>£©-c, xfi-7'i o 8(ctec^r-e-©y 
*«;i*3KiBiisti-ci»sji*ttis«»tt©a<ai. ph^. 

BS^t 5 a X h 3 >©^{tfi (j6**W4^fees 

^[ai©fS«t©^*s) . so*-fe>f-rx©^{ts 

(VA£->^X h7 *-WiiH^-><x h7 

mti. c <D%n&mmft&<Dmt<Dft®® t o tb, 

FJ^BSTc-r^^^-^-^ (f^-f^*-*) u*. 
6IS«1«eaE^©ft^{bflPg«* ; Fa&*». ^©ffl*i 

[0136] ^LX. 2ft@fc(K©'?X^W©»*{C|S 
LT , XT' 9 7 1 0 8 K*iWSfl»f*«ttSE3ftfcJ»^{c 
B. Xf ?7l 14KI^, ^©JroiCOrig^tt 
*©B##.'r> ; e';F , gk:feiS3ft 

n»saiis»i$tt©a{ui©smiBKa-5* % h5^l/c 

0e^m*g»#ttffliE©S (10) £/m>T&U>Xf¥ 

2 2~2 6<DlB8fta«rgC|±iU. C©ffi£U>X=i>hn 

-5 1 5{c#Aic<t(cJ:or. ^ffi^ft. f-< 

Xh— > 3 >. »iB«ll*MiEfS*J. C© 

ISS^t* x h — > 3 >«c-3i>rB*feB^©<S* 



(16) 
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gfb£±fE:£ (10) CcftA-f S„ ttc. y*-tj*K. 
O^Ttt. bu^O/cS; (12) ©FL£1fiFJl (*?tv 
hffi) iLT^x^AF^JC^ASCiCCj^fTtoftS 
tf. C©FL©tm©HU&£fcSFCCOl,>-a;J:. VMS 

BiOWl (¥$»ffl) £$fflf £„ CtlCCfcO. ± 
BBtitiEffi**7-fei» htUT-eo^a ? hC^SS** 

{c^l^a-fe^ifjcJcOSJasi/fc^ (2) tcg-^ivcz 
*?--yi 7©ZftB***»P3*i. ifSWjK:?*-*;* 
#?i§IE3*-i£. io 
[0137] t©— <5Jft#>©9x^W©^:)fcfc:J: 
<3, 8aK3^PLWJISiH*EL%BfSawa±*JRLr 
*f ? 7* 1 0 8 ©*W#5SS8 ftfcHte. f &to*>. A 

xf-f7"i i otc^tf OT^*yrt©ffl{ca^>T 

ftoT. l!fclKJt*3RPL*»lt**IIM'e**K^*'C 
a^^Sn5*T©ffltt, S**5*»i$hSCit^ 20 

IK*¥*PL©fStM*tt H^ttifc) *B# 
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